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(54) MAGNETIC DISK, PRODUCTION OF MAGNETIC DISK AND MAGNETIC RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the density of 
magnetic recording by separating recording magnetic 
members from each other by hard guard band members. 



SOLUTION: A substrate 1a is provided thereon with a 
recording layer 2. This recording layer 2 includes band- 
shaped magnetic members 2a long in the direction of the 
recording tracks and the guard band members 4a 
consisting of different materials embedded between 
these members 2a. The magnetic members 2a and the 
guard band members 4a are periodically and alternately 
arranged with the track pitch as one period in the radial 
direction of the disk in the recording layer 2. The track 
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pitch is given by (T+G) and the effective recording magnetic domain area corresponding to 
the inverse number of the surface density is given by (T*G)xB when the width of the band- 
shaped recording magnetic members 2a, i.e., recording track width, is defined as T and the 
width of the band-shaped guard band members 4a, i.e., guard band width, as G and the 
length of the recording magnetic domains as B. The surface recording density attains about 
1 .5Gbpsi and the storage capacity with the drive of the four surfaces of two sheets of the disk 
attains 1.5GB when a disk substrate of a 2.5-inch size is used for the disk substrate 1 and the 
red track width T is set at 1.8±0.1jim and the guard width G at 0.2±0.1nm. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate and the recording track section built with the magnetic member which is prepared 
on this substrate and carries out record playback of the information magnetically, The guard band 
member which was prepared so that it might continue in the direction of a truck substantially between 
said recording track sections which adjoin mutually, and was built with the nonmagnetic ingredient 
more firmly than said magnetic member, The magnetic disk characterized by preparing the magnetic 
member of different thickness from the thickness of the magnetic member which it provides, and the 
above-mentioned magnetic member does not exist in the lower part field of the above-mentioned guard 
band member, or makes the above-mentioned recording track section. 

[Claim 2] The magnetic disk according to claim 1 characterized by the electric resistance of the above- 
mentioned guard band member being larger than the electric resistance of the magnetic member which 
makes the above-mentioned recording track section. 

[Claim 3] Claim 1 characterized by the disk front face formed by the above-mentioned magnetic 
member and the above-mentioned guard band member being substantially flat, or a magnetic disk given 
in either of 2. 

[Claim 4] The thickness of the above-mentioned guard band member is a magnetic disk according to 
claim 1 characterized by the thickness of the magnetic member which makes the above-mentioned 
recording track section, and the substantially same thing. 

[Claim 5] The thickness of the above-mentioned guard band member is a magnetic disk according to 
claim 1 characterized by being smaller than the thickness of the magnetic member which makes the 
above-mentioned recording track section. 

[Claim 6] The thickness of the above-mentioned guard band member is a magnetic disk according to 
claim 1 characterized by being larger than the thickness of the magnetic member which makes the 
above-mentioned recording track section, and laying a part of above-mentioned guard band member 
underground into a substrate. 

[Claim 7] Furthermore, it is the magnetic disk according to claim 1 which has the substrate layer which 
consists of a NiP deposit, Cr orientation control layer, or the NiFe soft magnetism layers between the 
above-mentioned magnetic member and a substrate, and is characterized by the thickness of the above- 
mentioned guard band member being substantially [ as the thickness which totaled the thickness of this 
substrate layer, and the thickness of the above-mentioned magnetic member ] the same. 
[Claim 8] The magnetic member which is prepare so that it may continue in the direction of a truck 
substantially between a substrate , the recording track section built with the magnetic member which is 
prepare on this substrate and carries out record playback of the information magnetically , and said 
recording track section which adjoins mutually , and makes the above-mentioned recording track section 
is the magnetic disk characterize by to have the magnet member which is build with a magnetically 
different ingredient and supplies a direct current field outside . 

[Claim 9] The magnetic disk according to claim 8 characterized by the disk front face formed by the 
above-mentioned magnetic member and the above-mentioned magnet member being substantially flat. 
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[Claim 10] The thickness of the above-mentioned magnet member is a magnetic disk according to claim 
8 characterized by the thickness of the magnetic member which makes the above-mentioned recording 
track section, and the substantially same thing. 

[Claim 11] The thickness of the above-mentioned magnet member is a magnetic disk according to claim 
8 characterized by being smaller than the thickness of the magnetic member which makes the above- 
mentioned recording track section. 

[Claim 12] The thickness of the above-mentioned magnet member is a magnetic disk according to claim 
8 characterized by being larger than the thickness of the magnetic member which makes the above- 
mentioned recording track section, and laying a part of above-mentioned magnet member underground 
into a substrate. 

[Claim 13] Furthermore, it is the magnetic disk according to claim 8 which has the substrate layer which 
consists of a NiP deposit, Cr orientation control layer, or the NiFe soft magnetism layers between the 
above-mentioned magnetic member and a substrate, and is characterized by the thickness of the above- 
mentioned magnet member being substantially [ as the thickness which totaled the thickness of this 
substrate layer, and the thickness of the above-mentioned magnetic member ] the same. 
[Claim 14] The above-mentioned magnet member is a magnetic disk according to claim 8 characterized 
by being made of the ingredient which has the coercive force of magnitude from which the 
magnetization direction does not change with the magnetic heads for record. 

[Claim 15] (a) The process which forms the magnetic layer which consists of a magnetic material on the 
substrate which has a flat front face substantially, (b) The process which carries out pattern formation of 
the guard band tooth space which specifies the recording track section which adjoins mutually so that a 
part of this magnetic layer may be removed and it may continue in the direction of a truck substantially, 
(c) The process which fills this guard band tooth space with the guard band member which consists of a 
nonmagnetic ingredient more firmly than the magnetic material which makes said magnetic layer, (d) 
The manufacture approach of the magnetic disk characterized by having the process processed so that 
the front face of this guard band member and said magnetic layer may become flat respectively 
substantially. 

[Claim 16] (A) The process which forms the magnetic layer which consists of a magnetic material on 
the substrate which has a flat front face substantially, (B) The process which carries out pattern 
formation of the tooth space which specifies the recording track section which adjoins mutually so that a 
part of this magnetic layer may be removed and it may continue in the direction of a truck substantially, 
(C) The process filled with the magnet member which is built with a magnetically different ingredient 
from said magnetic material in this tooth space, and supplies a direct-current field outside, (D) The 
manufacture approach of the magnetic disk characterized by having the process processed so that the 
front face of this magnet member and said magnetic layer may become flat respectively substantially. 
[Claim 17] A substrate and the recording track section built with the magnetic member which is 
prepared on this substrate and carries out record playback of the information magnetically, 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the magnetic disk mainly 
used for a calculating-machine circumference store, and a magnetic disk, and a magnetic recording 
medium. 
[0002] 

[Description of the Prior Art] The magnetic disk has the features, such as high surface recording density, 
a high data transfer rate, rapid access, high-reliability, and a low price, and is making the mainstream of 
computer circumference storage. The surface recording density of a magnetic disk showed several 10 
times as many elongation as this in the past ten years, and improvement in the surface recording density 
continues to be promising. 

[0003] Magnetic recording makes it a principle to reproduce the signal field which forms a record 
magnetic-domain train into a magnetic-recording layer, records, and is revealed to the recording layer 
exterior from this record magnetic-domain train by the signal field generated from the magnetic head by 
the magnetic head. When improving surface recording density, it is the point what-izing of the record 
magnetic domain formed into a magnetic-recording layer can be carried out [ detailed ] or how the 
minute field revealed from a detailed record magnetic domain is reproducible to high sensitivity. 
[0004] When making a record magnetic domain detailed, on making it detailed and a twist concrete 
target, the magnetic-head point which touches the 1st recently at a magnetic-recording layer It is in 
narrowing a record (playback) magnetic gap and narrowing the record (playback) magnetic pole width 
of recording track, and the gap (spacing) of a magnetic-head point and a magnetic-recording layer is 
narrowed the 2nd, Positioning [ as much as possible / with high degree of accuracy ]-in predetermined 
record playback location of magnetic-recording layer-magnetic-head point ** is important for reducing a 
blot (fringing) of the record magnetic-domain edge by the field spatially emitted from a magnetic-head 
point to the 3rd as much as possible, and the 4th. 

[0005] moreover — when carrying out high sensitivity playback of the minute field from a detailed 
record magnetic domain — playback — the theoretic breakthrough is needed. Since the playback 
principle using a different magneto-resistive effect from the conventional induction playback principle is 
proposed and proved in recent years and researches and developments of a giant magneto-resistance 
ingredient are furthered further, it is regarded as what makes the mainstream of future minute field 
playback. 

[0006] The technical point to the densification of the above-mentioned record playback consistency is a 
matter which is common also with the record playback gestalt (induction playback mold) of the head 
surfacing form using the longitudinal medium adopted by the present magnetic recording, or the record 
playback gestalt (magnetic-reluctance playback mold) of the head contact form using a perpendicular 
medium. 

[0007] It can consider as the policy which reduction-izes fringing, and reduction of the fringe magnetic 
field from the head by the formation of a ** spacing and reduction-ization of the magnetization 



htto://www4.iDdl.ncioi.eo.iD/cei-bin/tran web cei eiie 



4/1 R/7.00S 



THIS pAftf: R) Am 

(user™ 



JP,09-097419,A [DETAILED DESCRIPTION] 



Page 2 of 4 



transition width of face of a recording layer can be raised from the former. However, in the conventional 
magnetic disk, since it is impossible, abolishing fringing theoretically needs to consider as the width of 
recording track it is possible to have expected a certain fringe value, and it has become the inhibition 
factor of narrow-track-izing. 

[0008] Moreover, the present condition is recording a magnetic servo signal and a magnetic address 
signal into a recording layer using a servo writer, and carrying out by using this servo information 
during real actuation about positioning of a head, after installing a magnetic-recording disk and the 
magnetic head in a drive. However, since tracking precision is restricted to the mechanical precision of a 
head as long as a magnetic-recording layer is the flat side which continues simply, this is also the 
inhibition factor of narrow-track-izing. 

[0009] One approach of the formation of high precision tracking is a discrete truck indicated by JP,2- 
20 1730, A. This prepares physical irregularity in the magnetic-disk substrate beforehand, forms a 
magnetic-recording layer on this, and performs a truck servo using the difference between the signal 
from a crevice, and the signal from heights. By such PERM (Pre Embossed Rigid Magnetic) disk, 
tracking precision is determined in the precision of physical irregularity prepared in a substrate, and 
irregularity can realize highly precise-ization whose amount of fluctuation is 0.01 -micrometer order 
extent, if it prepares according to an optical disk substrate process. 

[0010] Since the member which makes a guard band in the above-mentioned PERM disk is an elastic 
resist, it is tended alternatively however, to wear only a resist out. It cannot be synthetically said to be a 
highly precise-ized technique from it being necessary to cover a disk front face with a hard protective 
coat, and being hard to form it into a ** spacing, in order to prevent this wear. 

[001 1] The thick film of the organic system represented by the resist is prepared on a substrate, it carries 
out pressing a concave convex stamper against it etc., physical irregularity is prepared in an organic film 
top face, and the magnetic-recording medium by which a magnetic-substance thin film is embedded all 
over a crevice, and the organic film and the magnetic-substance film make a flat side substantially is 
indicated by JP,2-189715,A. By this magnetic-recording medium, since the organic film exists, for 
forming an interface invalid layer in the magnetic-substance film lower part thickly, and obtaining the 
magnetic-substance film of a predetermined property, the lower part of the magnetic-substance film does 
not obtain a thick kink colander, and cannot say thickness of the magnetic-substance film as a 
densification technique too from superresolution record being difficult. Furthermore, since the high 
permeability film cannot be prepared in the record magnetic-substance film lower part in this 
conventional technique, application to the vertical magnetic recording expected as a future high density 
record technique is difficult. 

[0012] Moreover, to the field between recording tracks of a magnetic-recording layer, carry out carrying 
out laser radiation etc., a record function is made to lose, and the ion implantation or the technique to 
make is proposed as the guard band by the Japanese-Patent- Application-No. No. 205257 [ five to ] 
official report. However, with this conventional technique, since the affected zone of a recording layer is 
used for a guard band, there is a trouble that it is difficult to form a homogeneous guard band, and the 
boundary of a recording track and a guard band becomes indefinite. 

[0013] By the way, a "magneto-resistive effect" is the effectiveness that electric resistance changes with 
external magnetic fields, and there are a phenomenon (AMR) in which the electric resistance value of 
the magnetic-substance thin film for (a) playback changes depending on the relative include angle of the 
sense of a current and the sense of magnetization of the playback magnetic substance, a phenomenon 
(GMR) in which resistance changes by whenever [ angular relation / of the magnetization between the 
magnetic layers to which the laminating was carried out through the (b) non-magnetic layer ], etc. This 
has the features that playback sensibility is very high as compared with the conventional induction 
playback, and regenerative-signal reinforcement is not dependent on a: head travel speed. 
[0014] Four kinds of the granular structure which distributed the magnetic particle, for example, 
NiFe/Ag, and the magnetic artificial grids structure which carried out the laminating of many magnetic- 
substance thin films and many conductive nonmagnetic thin films by turns, for example, (Co/Cu), n film 
**, are raised into the spin bulb structure which uses an anisotropy magneto-resistive effect, for 
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example, put the conductive nonmagnetic membrane with NiFe monolayer and two magnetic-substance 
thin films as structure of the magnetic substance used for a magnetoresistive head, for example, 
CoFe/Cu/CoFe 3 layer membrane, and a conductive nonmagnetic member. 

[0015] Among these, since the thing of monolayer structure is comparatively simple for creation of a 
component, it is in practical use level, but since resistance rate of change is only about 2% at most, when 
detailed-ization of a record magnetic domain, i.e., minifying of a playback field, will progress further 
from now on, it is supposed that it is inadequate in playback sensibility. 

[0016] Moreover, although granular structure and magnetic artificial grids structure present several 10% 
or more of resistance rate of change and whenever [ expected ] will be very high in the future, when 
obtaining a big resistance change, in order to require the big field of number kOe- number lOkOe, 
playback of a minute medium field is made difficult in the present condition. 

[0017] Then, the spin bulb structure which presents about 10% of practically sufficient resistance rate of 
change by comparatively small field change of less than hundreds of Oes attracts attention, and the 
utilization is most expected as a next playback component of monolayer structure. With the relative 
sense of magnetization of two magnetic-substance thin films, the playback principle of spin bulb 
structure is in the place where electrical resistivity changes, and fixes the sense of magnetization of one 
magnetic-substance thin film in fact, and it makes the sense of magnetization of another magnetic- 
substance thin film follow in footsteps of sense of a medium field, changes the relative sense relation of 
magnetization of two magnetic-substance thin films, and it is used for it. For immobilization of 
magnetization of the magnetic-substance thin film of one side, switched connection is carried out to this 
film by using the high magnetic-substance film of coercive force as the magnetization fixing film, and it 
considers as the magnetization fixed film. Since the magnetic-substance thin film of one side follows in 
footsteps of a medium field and the magnetization rotates it, this is already written as the "magnetization 
rotation film" below. If it is important for the sense of magnetization of this magnetization rotation film 
in the condition that there is no medium field to consider as the sense and the rectangular condition of 
magnetization of the magnetization fixed film when securing the symmetric property of a regenerative 
signal, and relation with the sense of a medium field is also included The magnetization direction of the 
magnetization fixed film is set up in the direction perpendicular to a medium field and the same 
direction, i.e., a medium side, and, as for the magnetization direction of one magnetization rotation film, 
it is desirable that it is suitable crosswise [ of a medium / truck ] in the condition that there is no medium 
field. 

[0018] Some methods are adopted as the setup of the magnetization direction of the above-mentioned 
magnetization fixed film and the magnetization rotation film. Use of the magnetization fixing film is 
common to a setup of the magnetization direction of the magnetization fixed film, and the following two 
approaches are proposed by setup of the magnetization direction of one magnetization rotation film. 
There is a method of using for the 1st the field generated according to a sense current, and there is 
switched connection or the approach of carrying out magnetostatic association about the hard film for 
impressing a moderate bias field to the 2nd also at the magnetization rotation film. 
[0019] 

[Problem(s) to be Solved by the Invention] However, by the approach using the former sense current, 
since the bias field to that high power-ization by high-current-izing cannot be attained since a sense 
current value is prescribed by the bias field to the magnetization rotation film, and the magnetization 
rotation film acts on the sense which reverses the magnetization direction to the magnetization fixed 
film, it has troubles — it is hard to secure the dependability on actuation. 

[0020] On the other hand, by the approach using the latter hard film bias, the membrane structure of a 
head is complicated, a manufacture process routing counter increases, and there are troubles, like it is 
difficult to offer a head cheaply. 

[0021] As mentioned above, although the example of spin bulb structure was taken and the importance 
of the bias at the time of using a magneto-resistive effect component and a concrete means were 
explained, it is required to make rotation of magnetization into the symmetry to the sense of a medium 
field practically, when using the magneto-resistive effect film of which other structures, when 
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preventing waveform distortion, and to the magneto-resistive effect film, with a certain means, bias of 
the field is carried out and it uses. 

[0022] The purpose of this invention can reduce the side fringe of a record magnetic domain, and is to 
offer the magnetic disk which can raise the positioning accuracy of the magnetic head also at the time of 
a ** spacing, and its manufacture approach. 

[0023] Moreover, the purpose of this invention can be set as the thickness which can high-resolution 
record the thickness of the record magnetic-substance film, can be applied also to a future vertical 
magnetic recording or contact record, and is to offer the magnetic disk suitable for especially a magneto- 
resistive effect mold recording head in which high density record is possible, and its manufacture 
approach. 

[0024] Furthermore, the purpose of this invention can pass a big sense current to the magneto-resistive 
effect mold record reproducing head, and the operational reliability of a head can be secured and it is to 
offer the magnetic disk which can manufacture a head cheaply, and its manufacture approach. 
[0025] Furthermore, the purpose of this invention has few side fringes, and they are to offer the 
magnetic disk which enables actuation of the ** spacing record by which the tracking servo property 
was stabilized, or contact record, and its manufacture approach. 

[0026] Furthermore, the purpose of this invention is to offer the magnetic recording medium in which 
high density record is possible with large capacity. 

[0027] The recording track section built with the magnetic member which the magnetic disk concerning 
this invention is formed on a substrate and this substrate, and carries out record playback of the 
information magnetically, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie 



4/18/2005 



THIS PAGE BLANK ojspto> 



JP,09-097419,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 2 
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JPO and NCIPI are not responsible for any 
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precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the expansion perspective view in which turning off and lacking some 
magnetic disks concerning the 1st operation gestalt of this invention, and expanding and showing a 
recording track part. 

[Drawing 2] Drawing 2 is drawing of longitudinal section showing the disk which is in one process of a 

manufacture process in order to explain the manufacture approach of a magnetic disk. 

[Drawing 3] Drawing 3 is drawing of longitudinal section showing the disk which is in one process of a 

manufacture process in order to explain the manufacture approach of a magnetic disk. 

[Drawing 4] Drawing 4 is drawing of longitudinal section showing the disk which is in one process of a 

manufacture process in order to explain the manufacture approach of a magnetic disk. 

[Drawing 5] Drawing 5 is drawing of longitudinal section showing the disk which is in one process of a 

manufacture process in order to explain the manufacture approach of a magnetic disk. 

[Drawing 6] Drawing 6 is drawing of longitudinal section showing a magnetic disk. 

[Drawing 7] Drawing 7 is drawing of longitudinal section showing the magnetic disk of other operation 

gestalten. 

[Drawing 8] Drawing 8 is drawing of longitudinal section showing the magnetic disk of other operation 
gestalten. 

[Drawing 9] Drawing 9 is drawing of longitudinal section showing the magnetic disk of other operation 
gestalten. 

[Drawing 10] Drawing 10 is the whole magnetic-recording-medium outline perspective view. 
[Drawing 11] Drawing 1 1 is the configuration block Fig. showing the control system of a magnetic 
recording medium. 

[Drawing 12] Drawing 12 is the partial expansion schematic diagram showing a magnetic-head unit and 
a magnetic disk typically. 

[Drawing 13] Drawing 13 is the perspective view showing the principal part of a GMR mold recording 
head typically. 

[Drawing 14] Drawing 14 is the expansion perspective view in which turning off and lacking some 
magnetic disks concerning the 2nd operation gestalt of this invention, and expanding and showing a 
recording track part. 

[Drawing 15] Drawing 15 is drawing of longitudinal section showing the magneto-resistive effect mold 
playback component used for the performance test for proving the effectiveness of this invention. 
[Drawing 16] Drawing 16 is the mimetic diagram showing the relation of the sense of magnetization to 
the magnetic disk concerning the 2nd operation gestalt, and a working head. 
[Drawing 17] Drawing 17 is drawing of longitudinal section showing the recording track part of the 
magnetic disk concerning other operation gestalten of this invention. 

Prawing 18] Drawing 18 is drawing of longitudinal section showing the recording track part of the 
magnetic disk concerning other operation gestalten of this invention. 

[Drawing 19] Drawing 19 is drawing of longitudinal section showing the recording track part of the 
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magnetic disk concerning other operation gestalten of this invention. 
[Description of Notations] 

la [ - A resist layer, 4a / - Guard band member, ] ~ A substrate, 2 - A recording layer, 2a - A record 
magnetism member, 3 5 [ - The magnetization fixing film, 11, M2, M3, M4, M5 / - A magnet member 
(TbCo film) 12 / — A record magnetism member (CoPt film), 41 / — The magnetization rotation film, 
42 / — Magnetization fixed film. ] — A substrate layer, 6 — A reproducing-head electrode (Cu electrode 
layer), 7 - A conductive nonmagnetic membrane (Cu film), 8 



[Translation done.] 
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[Drawing 7] 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the magnetic disk possessing the guard band member which was prepared in a substrate and 
this substrate, was prepared between the recording track section formed by the magnetic member which 
carries out record playback of the information magnetically, and the recording track section which 
adjoins mutually, was [ making it continuously ] harder than the magnetic member in the direction of a 
truck, and was substantially formed in it by the non-magnetic material in the recording track section, 
A magnetic member is not prepared in the lower part field of said guard band member which has equal 
thickness substantially in the thickness of the magnetic member which forms said recording track 
section, but the magnetic member of said recording track section has magnetic shape anisotropy in the 
direction of a truck, 
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The magnetic disk with which the disk side formed of the magnetic member which forms said recording 
track section, and said guard band member is characterized by having an even field. 
[Claim 2] In the magnetic disk possessing the guard band member which was prepared in a substrate and 
this substrate, was prepared between the recording track section formed by the magnetic member which 
carries out record playback of the information magnetically, and the recording track section which 
adjoins mutually, was [ making it continuously ] harder than the magnetic member in the direction of a 
truck, and was substantially formed in it by the non-magnetic material in the recording track section, 
It has thin thickness more substantially than the thickness of the magnetic member which forms said 
recording track section, and has the magnetic member prepared in the lower part field of said guard band 
member, 

The magnetic disk with which the disk side formed of the magnetic member which forms said recording 
track section, and said guard band member is characterized by having an even field. 
[Claim 3] A magnetic disk given in either of claims 1 or 2 to which the way of the electric resistance of 
said guard band member is characterized by being larger than the electric resistance of the magnetic 
member of said recording track section. 

[Claim 4] Furthermore, it has the substrate layer which consists of a NiP deposit, Cr orientation control 
layer, or the NiFe soft magnetism layers between the magnetic member of said recording track section, 
and a substrate, 

The thickness of said guard band member is a magnetic disk given in either of claims 1 or 2 
characterized by the thickness which totaled the thickness of said substrate layer, and the thickness of 
the magnetic member of said recording track section, and the substantially same thing. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran web cgi eiie?u=htto%3A%2F%2Fwww4.iod1.n... 4/18/700S 



THIS PAGE BLANK (uspto) 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : .09-09741 9 

(43)Date of publication of application : 08.04.1997 



(51)IntCI. G11B 5/82 

G11B 5/012 

G11B 5/39 

G11B 5/84 



(21) Apptication number : 08-191846 (71)Applicant : TOSHIBA CORP 

(22) Date of filing : 22.07.1 996 (72)Inventor : ICHIHARA KATSUTARO 

KIKITSU SATORU 
TATEYAMA KOICHI 



(30)Priority 

Priority number : 07187313 Priority date : 24.07.1995 Priority country : JP 
07192015 27.07.1995 

JP 



(54) MAGNETIC DISK, PRODUCTION OF MAGNETIC DISK AND MAGNETIC RECORDER 

(57)Abstract 

PROBLEM TO BE SOLVED: To increase the density of magnetic recording by 
separating recording magnetic members from each other by hard guard band 
members. 

SOLUTION: A substrate 1a is provided thereon with a recording layer 2. This 
recording layer 2 includes band-shaped magnetic members 2a long in the 
direction of the recording tracks and the guard band members 4a consisting of 
different materials embedded between these members 2a. The magnetic 
members 2a and the guard band members 4a are periodically and alternately 
arranged with the track pitch as one period in the radial direction of the disk in 
the recording layer 2. The track pitch is given by (T+G) and the effective 
recording magnetic domain area corresponding to the inverse number of the 
surface density is given by (T x G) x B when the width of the band-shaped 
recording magnetic members 2a. i.e.. recording track width, is defined as T and 
the width of the band-shaped guard band members 4a. i.e.. guard band width, as 
G and the length of the recording magnetic domains as B. The surface recording 
density attains about 1.5Gbpsi and the storage capacity with the drive of the 
four surfaces of two sheets of the disk attains 1.5GB when a disk substrate of a 
2.5-inch size is used for the disk substrate 1 and the red track width T is set at 
1.8+0.1 pm and the guard width G at 0.2 ± 0.1p.m. 
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40 b^-y^iflgSrTtU ^tt«**-F^>'KgP«4 a©ifg 
■Tfcfc-5#-FM>F@S:GtU fBMS^E^gS^rB 
t-rst, h7-^^7ftt (T + G) •VSx.Ztl. ffi 

®&<Dmmc®%?zm$]&i*mm&B.ffimit (t+ 

G) XB^StlSo ^HfifiMtfel^Ttt. ir-fX^ 
IfilatLTli2. 5i'V^-9--rX©t>ffl^:ffll,\ IB 
Bh<yvi?mT*i ■ 8±0. l/im, A*-KM>F(g 
G^rO. 2±0. 1 /imfcLfCo CtlSfc fSM^^<0 

jo EltLtv'-^y^^ b7>^7- , ?ini'f -f 
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( z c a v) ttzmm? s t lt-cH^ ffiMm&mt 

1. 5G b p s igfe -rf X^'21&4ffi<£>F■7'^':7•T* 
^ifB^lSfBtfl. 5GB, h7-y^tf^^tc|§^ 
•T5. 

[0 0 5 0] ^tc. 02~06£#!l8Lfctf£fl£fS-r'f' 

s&±k:«bu coPt (2onf%pt) *-y-y 
h i ftmx'^y z Lrmmttm 2 0 n mwffirtiKfb 

^l2eiK^ii2 a^figbfc. £?>U:«fELTS i O2 10 

V* 1 iJftBX/W^LT&JP^Jl 0 nmOS i 
O2 M^fiKbTflSDffiLfco 

[00 5 1] #IC. CKD^H^ri-X^cDS i O2 m 
±K U£?X h3^50nmXt:y3-HT7 

m(owm*'y7-'{yi?mm*m^T, tVx* i^w 

0. 2/xm (tf-F.'SVFgM a«i|gGi , G2 , 
G3, -Gn) T'U^Xha^rSg^SbfCo =f 
-<X^±ffi(DSJttC^-rS^Ht±^l O^tLfc, 31 20 
«®atC«bTf2SSS2 a±K(E^R#«l^X F/<* 
-V^JgfigLfc 0 F I G 2»c5jVf £-5tc, fB§iB2<DfB 
i8F^>y:7g|52 a (iS i O2 K^Ltl/->*Xh»I? 
*U tf-F^VFSM a JCffl^-TSgP^i S i O2 BI<9 

[00 5 2]fc C01/yxh/^-y%ft5f^ 
X^1?RI E^BWcgAU CHF3 tfX^JBl^T 

s i 02 m*&3 o^mr£ifs.m^^>^'y^>^ 

tco ii- h'^y KSP 4 a ©tafiSB 2 a ^SStH^^/c^ 
ic. f^X^^^ZhT-ryy^irtlcgAU 12 30 
&h^v?&2 ai^^Xh/^-V^^bfc, 
[0 0 5 3] S i'Ot i/^-V^ttST-fX 

I ESBrtlC^AU f-fX^^2 OO'CtcftJ 

Xv^ffl^T C o P t IB**?) 1 ftfflmfKRtf£.'(*yx. 

i;tc<fctK F I G 3lc^-r<t^tCs mv&v C o P tfB 

ii2a ff)fflSK»C^tt<0**- F^V FX^-X^fiE 
bfco 2 & IC. F I G 4 fC^-T <fc 3 fc> 7 -y S'V^H 

[0 0 5 4 ] A-KMyKX^-X^feOf-fX 
$»;&X/Sy ^SlrttgAL, F/O FX^-X# 
^(cllSSST*^2^X/Vy^L, F I G 5fC;jVr 
T^X^SSSS i O2 Ifloft. CtVfclK 
9fflLT^*V#U -y^V^BrtK^AU fES$£1£ 
SPW2 a«±ffi«tSST'J!)3 0Wf^XyI5; 

V^cS i O2 §t4*¥tHfcT3. ^©SSS, F I G 6\C 
ic, ^QGflHKttffitt 2 a &1/7J- F^V F 
mt 4 a ^Stc^ffifcfee.tJtlfc-r-f X^ 1 #»£ft 50 
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fc. 

[0 0 5 5] iP.nftf^Xi' 1 <D— gP^BfcigU 

r> emmtrnt 2 a t hv<> fsb** 4ati±s 

[0 0 5 6] **5, #^S6Mtc*5tt3 h-^;l/^n-tx 
T f -fX^r:Xh<D±#li^/c:§Sa»c»x5 
[0 0 5 7] ±C5(BW«ITI4KttBl0^i'-=V 

-&t±fiM4M±Jc S i0 2 *R***&W±&<, 1t«uy 
Xb^-hLTU-' ?$£ftLTz'&lc< 
^U^K*^**-— >^LTU^XFJ£Bfc£U S 
i O2 %ntb%:?t-J*l'tfV «y-> 3. -Tftfcf fc7£ 

[0058] KttBi^^-^v^-ai^Dvx^&s 

t^litf- KMy F^fiR-r«^»cl± S i 02 «tttejgl3fc: 

iait^a-trx±ti#(c«^cfg«?n-r. w*. 
(f, YX^ICC*ffl^5i^tti^-X#XfVX^ 

[0 0 5 9] ±fBL/c^jt^fc<fcoTKf^b/fc*^ 

*tS^^ o TfiBE«12® -r X ^ ^f^flE UT IsI^flcflMffi 
bfc (iflD^comMBgS^X^ti. ±!B£fi60!!lc*5 
t/^T. **^XS«±tC o P tlK14«*X^-y^^L 
fcSPB-PHlDfflbfttO ifc^xi'Xi'At^fB 
■TS) 20nm«CoP tm&Mt 10nm©S i 

XA-y^LfcgPgT'lRt)ttiL/'ct>cO tfcBS^X 

[0 0 6 0] WT. *56MOSSBK«k:«*7 f -f^^ 
T> iWW^WCii^) i:> it^x-rXi'ASt; 

[0061] jfe-f, ^snfcr-cx^itv^i/^S^ia] 

[0062] V S MSJ^S 1 {C^bfcMErtTS^fS 
m h =7 -y ^7 ic^fT&tflSJ i: *7jIp1© -jl D T'SiJ^ L 
ft^*. Jttg^X^ARt/BT'tih-^-y^^tf^lRli: 
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mmmT-< x ^ c th±, wmniowtigmamfcifi f 9 
[oo6 3] mnx{fce*«sa. ^m-tV x^c. 

itlfc-r-i'X? A, BJ:fetClf!l6 50 emu/ccJ:WI 

[0 0 6 4]SiAtt JtlSl7*-/^f AfcBtOHTtt 
WSMtiSS < , 2 k O e gJgT'fe -a fctf > X 
* C T'«S'M73 faT'ffitf Sfc t), F 9 -y » ¥ff 
^PftlLfc:^g-^2. 5kOe, h =7 -y 5 £ mW.fi ft 
Icm^SifmLtcm^ff 1 . 5 k O e t, J&KS7314* 

73 fa ic is^ij-r s ^T'^^w^Eii^-i- x * ©«jgt± 
m&fr set mm vtc 0 

[006 5] ^SS^fl^ttSiffl£0 2 . 5 4 >*f-7V 

X^7 0V^U*>bttflS*bfc) ^SKStrVX^SSKg 

m^M^n^tco mn.^ -y fu:*5mbo* >• 9 * ^» 

±-e, ISA >y F© h^y ^ifglifH^W £ tUC2/im 
t U SISlHieibmcfe{t^^±«^:IISg^J^ X? C 
^JttS^WX^A-eiiO. 04/imtL, it^^i'Xi' 
BT?«0. 03/imiU HCf^fX^T't'N'yK-^ 

3:7^ ^X*±«ffit<9¥glc&^-y F£ti£B-&fc 

[0066] 9ff, v=>v*^ 9mmm.<»i&m:w& 

t5. *Sfi0tixWX^Ci:itK-r-fX^A, Bifetcjg 

y ffcflS^OOi*ffV\ f2»L*ft»o;fe F^-y ft'N 
>y K^^T^X^tOIUfi^^LfctC?), 
^M^co^e. F^y+v^fl^ffSittyBWrV x 
* l±X £ V K>l/*~ 2 oaaOTEBEBWWFfi^r * 1 1 
IcjgBLT&fgfciF^y^-ftl^f^U BSJ&F^-y 

oiMrwx^THisifg© v^'f'Tvffib-rzm&ict 

< Ic F9 -y^v^-9--#{f^^?tofHA-r^St±«S 
7*- v-y FaMS#lRl±LT3.— <f-r-^^a^li 



W9-9 7 4 1 9 

cDtm^fii F*7 U VS^tA^*:? h 9 >y 
fcOfcH— 5fcf\ 5aS*fiL«©b 5 >y*»c 

^ A, B X'i±^\ >y F F 7 -y ^l«S»cv^*f ^ >y ? 
7*-XY-f70X3-y (J-XT> MFMfcf -5) T?« 
^LTO. 2/i mS£-f O<01M F7 U V5>*fB£L;fc 
fc&lc, 2. 2 /tmgSt*7 t-9-y ^7 Lfct^tfl^fflTJ 

X7T?ttM F MtBrc*ti:£< F7 U >z?<D&2HiM 
[0 0 6 8] B$JgL-&5 3*©F9>y^f;:|R|— 

&mn?mmmm*fT *\ f 9 y ^ 1 1 . 5 

=7 -y < m < ^ 4 &tm n 

fee ^oT^^J-r^X^CliKh^-y^fbtc^LTA 

[0 0 6 9] *SIM<73$&^:S^©— 
^lcf5BWT% IQSfiajxwX^C, MT-fXi/AS 

ism out, cssio^ti/^) tc«LT. ^(ommn 

C S SKMtt^X^OlHliggD*^^ 

FO^OJtlSx-f X^7 AT»*4»S^<Xa*T»jB»^n«« 
7V h<DIS77«r*-rSlt«T r -f X^ Bt± 57J^X^ 

02 ^-F/^VF^rWrSieiafiaiX'CX^C-ettit^x 
X^7 B fc|SI«Oie*^#e.tl, Jlrt«^OiSmt#»i: 

^tiM^^n^^ofc cnic^^astf'jTVx^c 

[0 0 7 0] 5 £(c, K^gia^Sff^y 
«ffitt**iE-rSBWT?S^'N-y FlcjiaLfc«SIT*A 
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•y mnzmimi'ikx'sv \*it!&ttffiictmz-&xm.fi 

[0071] sfcv immtDTj BT-imMffiiz 

*<*5«-a-*^ofc, m^tfm*<&^rc®.$iL'\>y f 
itm^Tfr s bmBWimicm-? x^z c t t>w a* t & 
ofco ctiizr* xtoummtPiim&X'&zrcibKis} 

[0072] -73. mj&m'r-fxtcxittmm.fTm'D 
£Q, mm.^xwm&&um*ft^x^±<mmmiz%. 

£L**^fco f!^«®T#J£i&TVX*Alcit^T<l 

x ^mm^\cmmit<oummxmt>nx t>% o ^ 

[0 0 7 3] ±fa«*SSWTH4fBMSfi8ttt«if^i: UCo 
P t £rfflV\ IfKTft^^lStt&^li^lc^T^fc 

tmUnil LTCoNiPt, CoCrP 
t, CoTaCr. CoNiCr, mW.&<t<D C o C r 
W*&&lzm^Z>£ ttfX'^&o TflfiKN i P* 

•y*m>C r&mfflfflm&ZW±N i F eig8814JI3?tf 

[0074] zzic #-F/svFgWfct0i&tf06 

»rav^*c£D^-KM>'FgW4 b*:Blttas#2 aO« 
W4bli, fiSHigW 2 a <O^S2(rI^^73 ftlcfflmt 
^^ti5. **J. tf-F^VFBWH bligitfrSV^tf 
[0 0 7 5] Sfc 08ic^-rJ;^Jc. ttMSJegKo 

jj- F^ V F8M* 4 c Sr&ttSW 2 c ^T73<OT«yi 5 

tm&i om¥i-£xmfxi>&\,\ Ti&msttmtzm 

[0 0 7 6] 09iC^-ri^{C, «»faSP3^ 

«<Q;*f- FMV FSW 4 d £g« 1 a ©— «5|C XK> 

& ; j\cmi$.isX>t>&\,\ Ti&M<DM^mfo uc&^xm 

tilt 3 C fc tfT*£, S;ffiS©f2^S^^^T*€ s„ 
[007 7] senile Atitf« F/O KSWt 

<fc Dca«ttaB*r*st''ic»«-ra c fc t% *m y 

Sfc, ««»W«<Tfe5«if^tt*itJ«Tf*, »x^- 
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V ?"{fctf SB i: * 0 > fr^W fcf -y bfcf -y ^<t*^B £ 

[0 0 7 8] Sfc. ^fgsmcfcmf, faSUlT.8Bfc:EB 

mmttmm? %m Lxmmum*&®mRB*ifoe>m 
^tct9^-r5«^fs#ic*(3 s mmsmvttcsairw 
w \c^mmmm^wmr^mLxmmm±mn^tb^c 

-TSCfclcfctj c S SBtt£*i|gKfa±-f3c:fctfT-€ 

[0 0 7 9] ^»C, 010-01 3%#ML*^5.1K» 

20 [0080] 01 oic7jvr<k5ic 85^iais^B2o<o 
j-vt-^ifc^^xj 1 wmmzti, xtfvF^ 
^ 2 1 la-Dtf^xi' 1 ^xe^imtesnsj;-? 

tc^oT^So IK^-y F2 2(iT-A2 8«$tfiS3Plc 
mVZtlXl^Zo 7-A2 8<OSffia5(i^'TXn^;l/qE- 
— ^ (VCM) 2 9fcJ;oT^:^tlTl^o 
[0 0 8 1 ] m 1 1 tC^-T«k-5fCs v-f^p^n-b'y-y- 
3 5 Xbf V F;P K^W 't3 1, 
9, A-Kf-cX?H7>f7 (HDD) ui/Va-=rZ 

^nynt^3 5(±, V CM2 9Clff5:Wt S fc to 

fc«# 3000 >y y v * 5 — 73 r% -y-- 

^;Vi?*D/A^LTVCM F^-T/^3 9©©JS9(i: 

TCVCM2 9 *ffi»*J»U ffl^>y F 2 2 X 

v^^a^D-fe-y-y-3 5l±, x-<X^ 1 Wffimig&X'® 
40 te-rs<fc^tc. ^e-^2 lRtfXbrvK;l/K7^^3 1 

[0 0 8 2] ZZ>\c, «€&#/IS#ajL<9$!yi ! fc>v-i' 
S<D^M<o%,hX'%VxZti^>i. : b\cts. 
oTV>So -T^:*>^. v^^a^D-b-yy-3 5t±, HD 
Dnyha- 53 3t^^t)ty U x-rx^ifc 

3 2 ^LTI^7 F 2 2 -73s HDDay 

hP-73 Sti^Xh-T^^-^x-XS 4^5>LT^ 

gB<7)*xhn>t!i-^ am^-f) ic&mznx^ 

50 So r-fXi- 1 lcfBSS-f^£x-*tt*Xb:3Vkf3.- 
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— Zip'?'? ^pyn^^^3 5lc^ofc/uSS£tl> v>T 

fc«a©^Ny Ftf»*^nT^£*&fc:fci\ v^^ny 
a -try If 3 StiCti^^fifkfflsa^fT-rSo 
[0 0 8 3] 01 2, 1 3*«HLft#6«iK*N 

[008 4] 01 2 fcMKftt'vy F3.- vh22 (QWM&I 

2lcaiBflt"N? F2 333<J:tflf^y F2 4tfJ8«?n 

n^o iaa^y F2 3«a«ffl^6tiT^sj;5ftia 
mmm^v F-e*s 0 c£>ia®^ F2 3^ ^2 5 

[0 0 8 5] F2 AliXVy/Wzrwm^&ffi 

(MR«?) *ffl^ft^KjWBSBWHI^y F 
(GMR^^ F) T&So COS^y F2 4fcM85Cr 20 

£*sy F2 4©MRIR?»ctti(B?2 6^LT^yX[H] 

^<K5?lc«fc5MR jiff ©««^©S{ttf-fe >xffi 
lc£SHJ£^{fc. *r^t>^m£Efi^^LT»ffi?2 6^19 

[0 0 8 6] 01 3^-TJ;^^ fBS'Ny F2 3CQX JO 

ey/w:7S!MR*?ti\ e^l (gioitti) 23 

a. 7V-m (Sg2<om&M) 2 3b, ^Kt#ll2 
3 c. imciM^';-K2 3dmtWo ev/i 

2 3 ati^M^x^ i (Dmcmm^^miwm^ 

ntv>5o 7U-I23b attfbtfmhflSllk: J: t^ffc 
*T£o #«tt»«l2 3 cttt^lf 2 3 a£!7yHl2 
3bfcOK»c»ASnTV^So l*f<E>y-F2 3dl±fcf 
y!2 3 a^F^-y^«^ffi«»^»tt^nTl/>So 

*y-K2 3dtct±i»?2 sa^ft^nssKstiT^ 

So ^^2 5«U-F^-T H@iS3 2lug^5tlT^ 40 

So 

[0 0 8 7] t!Vi2 3 a*5<£tf:7y-Ji2 3 b fc*M*. 
ffCo-FelWft^ 2 3c tf 

CugA^^o CCX\ yV—M2 3 atih^^^ifg 

tltl^c flHWWI*E»'V)' F2 3<DMRMH^C9«ID 

*rs£. 7y-JB2 3b<D«ft^iRi»ifcSD, c©7y 

2 3 b<D«{fc#l*]fctf VJB2 3 a£>&{fc#[Rj£<9l8 
1 $i<D y — F 2 3 d mVMJtM R jR^oaSlfi*! 



7 4 1 9 

[0 0 8 8] 01 4-0 1 9*#RSLfttf6*5S 

[0 0 8 9] 01 A\CXnm a&8*£, flH?2l±IBS 

0 n mJ¥<£> C o P t flg£\ flffiSPW 1 1 t LT 2 0 n m 
f<0TbCoI^lfilai:LT2. 5>fV^SO^ 

[0090] tas® 2 kntctttt i i ttmM&i®tf i 

2fc*x*X*¥^lftfc^fc«*T^S. GflHKtt 
SWtl 2fcfcfa»h^*T 1, T2, -Tn^nftl 

*M«8M1, M2, -MnSftlfn^bT^So 

tmM&i$wi 2©«A:oiRi*tt. «#b»«(*o»^ 
^tash^y^MfT^t). snesK»^vd»K 

[0091] Htsastti i <DM<t(Dfa%i±, mm 

«*ao«S0Bft^y FTI&fts^S^ttllKfc** 
««BBrtTlHSF^^^T 1 , T2, -Tnlcgire* 
1 1 <o«ffc«[)|Rif?ttl F^y*SfcS»lfc*fc:S 

[0 0 9 2] 01 A\C7^tm.%"f-C^ 1 D^s MZ-lI 
5XStgl allcjfef^CoP tfSWyjyy 
ff^TMtSo #^T% S i 02 IllC^Xb^ 
ns l> — If R^SB^JB LT 3 v-tr V F y y 2 \z \s*J 

[0 0 9 3] #JC N R I EgBftlCgffi 1 *«AU 

So 2£tC 7^i/>^lcct D hA?-V%ig 
U CoP tiitS i O2 ^-VfcJg/fi-rSo 

tr i Emwfc&vMKimm*~mtmm<Dn&Jsx 

[0 0 9 4] 2£IC. X>W*S«*M^T«««fc:*l 

(t b ; 2 2m?%&o imoigumti c 1 o 

k O e@Jg) ©TbC oSiinKffclR* 2 0 n m<0flWS$ 

1 2lt)g«Sftft*»ftT b C oKii 
U S^fvrVX^ 1 D*»fe 0 

[0 0 9 5] SI6SW1 1 tLT^fcTbCoI^f 
JIK-&4TiaHKttap# l 2 (cffl^fc CoPtlJ;^ 
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coo9 6] tcz-v^ mzntcT-t xtzmffiicwt 

Si^SA'SBSo cntexT-Xt^Frt^e-^mft 

ft„ ftSSSHHii&BteTV XiM Digits. 

^LT, K®tc*fUTfitttfHS«S«:ffllinbT 1 Fv 
•y^WcfB^fil^lRl^^iTS^-ar^^e.v TbC 
oil 1 !f}tt*»Mffla«LTI*0«fl:%± 
|Sj#fcL<fcrFl&J*tel F^-y^teH!? — SHcfi^., 2 
Mm05h-7-y^tr-y^T*^v F^rWX^S^lRlte 
ay-bvhU >y?tejMo;ft, coi^lcLTlEll 1 
©Kffc^fttff^SftftrVx* l D£BS»ia^S£IS 

[0 0 9 7] 01 5«ffl^7VX? 1 D^fFffiSS^tCffl 

a3&A,T-^-r«S0T'*5o 01 5tc^-rai«'N'y F« 
#SU«reJ*©«*7VX* 1 D^SfiffiTSfcfetelfSiJte 
Mf^Ufct,c0T'$.5o 0*teTf3*§4 HiatftlSHSK, 

[0 0 9 8] mitmmmA l *5<fctflK{fcE5£Bi4 2tel± 
C o F e Wt. 7 tett Cul as^s^ 

Bg8teliF eMnS, lil6lCtiC u ^:#4rfflt,-«fc. 

<mmm 8 t ^nte3a^^-&^ti5«{k@^ 4 2<om 
**3^j«f*SteSit*7b-[pi) teis^LTcc 

[0 0 9 9] 5Hgtefl§<^fCN>y F«±SBte*eaiKi:fiS» 
->-;VKtfl3aT«««J(aafcC oZrNbE GS^ 
+ > y y^/rLTN i F eiSlM^jSLTc&fflT'ifc 

l3SS-B*h7-y^i|@a2Mmi:l-^o #3fe«W© 
8B^x^X^(II$K2-ttT8«ll'N<y F*»1I0. 0 4 

*nss^j«mr^'f x?T>ii&mmtf.mic*s^T ties 

Itttt&tt 1 2 fre>©g£!tfl^£B£5gW 1 1 A^fflffi^ 

[oioo] #te, 01 6te^-r<t^te, ±is<08l^fi 

mxmvmm. f5> -y ^±^jtff -r s^-y KcaftErtaii 
[oioi] mBMm^-com^m^iommtn^y f 

ttffiS'NCOgljim (01 5<O&frT*«{t0<ftefl£4 l*te 
0^Lf^ffIte^LTS^|6l#team) fcte<fcoTfB 
»S41M¥*flo fto h77^T2 ±cO?SffclH]te)S 4 1 
<DM\tn (61 S liB£5gW# M 2 St/M 3 £> toil i$B*l¥<Q 
[fil*te^\ Cft«iu30<fc?te#f*&Jg|?£^i&B:fi& 
fb?3l6lT**5„ 
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[0 1 o 2] #tes IB»iWlF*ff5 4:«ftK«6aKi»5<!) 
H8U8& «®{*BtegttT-±lRl£t,L<l±TlR]£) teft 
oTSlfklHlte)l4 lOBHttflaflEU «*WS<fcLT*t 

mm 8 <D8i{fc73 [Sj©^fki±me. n&fr o ft a 

[0 10 3] h77i'T2lciM2h7'yi'T3T'i 

# 3 C t #T? £ ft. 
[0 10 4] #tc. S^-N-y F£fB§iiS*<DF^-y*2>> 

£*fEiS<D h7 7 i"V'J>Lf-3f^ X^7^g73|Plte^O 

ii m (om t> t-± < mmifa < & ^mmmm<o9 ! ^ x 

?1 DA^-YF7U>'^{gTS-*-5±T't^*WT^ 
S<lfc!b^e»)b>i:*:^fc. Sfc. C S St£Sfc£:i®t>jgL 
5THlffofc)b% t <te^*M<9JSMs€«:Ig&£ti&fro 
20 ft„ TcTcl^ ^ffite^^UA^F^^JLTCS SIS 

sauft, <mA^B^e,^**3te, ®.&ma i&^m 
mamt 12*0 tKST-i&tuf, m^smt 1 1 

Fl^-;l/ff5te^LTC s swift* fo±z-&z%)Mktt1i 

[0 1 0 5] ££>te N C S SW14£ft±-f 3±-Cl£BS5 
Stfl 1 tLTTbCoO^Ote^x^-rF^CDlKB 

HH«SLT*t 5 7J^Xg|g©*ffl^C S SWM 

50 *^Jteffl l^ft T b C o 8SeB©«^t±. ^#ffi±te 1 

onmigjs^s i 02 umm*mif2>cotf&m±im£ 

[0 10 6] (JfcttflD *5SW©«MR*flB««cL 

ft«idottjR*ej6bft3S«. ttmit LTm&vxm* 
ffl^rfisegw^ft^^^x-Yx^^fiKu cn 
^fBsifia^^ox-f-x^ 1 Btmrn^mrnvtc. it®. 

MT-f X * ©1«^l±. **7XStg±te 2 0 n m<0 C o P 
tfEgJlt 1 OnmOS i 02 Gf^i;&X/^y*J&j£ 
U ^Oitex-i-X^ 1 Dtefflt,^c<7)t|Sl«<0;l'^'U* 
40 Vh^m^Lftfc^T'SSo 7VX?»)f1*Sgfc<7)&# 
ti> 'N -y F??±fi* 0. 0 3 fimtLX^y Y/* 
7IH©x^— 3/yy*SSAftJ:t*|»*; f-rWi D 
cD^fclSICteUfCo 

[0 10 7] Jt^JxwX^^e.'N-y F©«{fclHrtteK.4 

i^iia-r5aE^i±*i2as««T'«7v^"A*c>T% 

fcECBU 1 ©SJft73(Rlti¥^Wte^.Ta£{tH»a8 fc 

sj^@sk4 2<DmmmR(Qm%, -r*^0i svm 

Ste^it* (8*^*) tei&K, ctitegHUTfB^SJ 
50 01 5 4>teTiWffi©**^Ste|Bi*>7^&f±SJ{kl2ieP 
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[0108] s^-c. imm^T.i/K^xi.t^-^ 

3 £ £ fe IC *M K7 U VJWc* < * o TBSS 1* 9 v 
[0 10 9] ±fE«3©tt0JfcJ±R0J-e^ l^^tt** 

^X, fBtaS&ffil t LT C o P flfcSUfcLTTb 
Col, SIKLTS i O2 ^ELfc^SB^fc 

«fc a i mo&mz. eswtttum 1 2 k c o c r t 

a, CoNiPt, CoCr. Ba7i^ fi£ 
5SP01 llc^x^-YK SmCo, NdFe. MnB 

^EiRiwa. n i f emto^mm^mmmm^tir 

[0 1 10] «KWt©«»riB*ttfc*fliaSSB 

[oinisfc ±xmtmm(DW.m. ; fj*>? 1 dt 
attSWtt 1 1 *«#s«K©«te*ea«tt« l 2 O 

ffitPtliflblcLfctf, 8*5gP#l 1»»« Cff*) 
■fbtlBWBittlil 2©HWi:ni:T**c4:*HL* 

t,\, mtfai Tic^Tr-cx* 1 et«, iksswi 

1 a <Di£2*iailJ81fS5*t 1 2 a <DWiM& »><h« < LT 
fSo Sfc, 01 8K3jVr<fc5fc:, sfiHJB (TffiJf) 5 

«sci atmmmztoimic&tzTjx? 1 ft 

ttSttttl 1 b«Dt»«**MJi3 0iWfca3»«tt 

ic, 01 Btcmr?*** 1 GTti, 1 c<D 

as«*E»«tt**fl 2cOHfiD**<LT^*. 

[oii2]*fc. x \> y>w7w&\m<»w.n&3m 

[0 113] 4*ai0gMM)««7*-fXf ft 

mm*'®* c tw*. w^ssflwwwttwww 
mznzox-^—u- bo'p^n^M^^Lx 
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[0 114] 

[5fflB©S&«] #»Hk:.fcfttf, 81355?- F/tv FSW 
fc <fc DE*«ttaW*5Vfc»(fr« C £T\ *M F7 

9{ idtmm t & K> x «POR e «y b tf y 34btf S 

70 *T-fc£o 2 Sic, iS5<ffi+S^}S<<li;*<. SMM*T- 
hV^v F»#©#/aW5ni6&K»7^ X *Rtf *OlBS 

[0115] asfc, *«wte*ntf. EMTFancBB 
■r sKc^rr s s is < , Brt^»c»ii^i±Ei6i^j 
mmztmw-r « « LTC»atflyp*jmif «e««iso» 

•TSctfciD c S SBtt«*«fciRi±-r*J:i:tf"i?* 

[0 116] *^cT)^^X^»CJ:tl{f. ^»IKI? 
30 [0 117] fc<»Cl?--*^ hLftt,^T$ott 

[0is©ffi**t(ira 

[01] 0 1 ti, 1 USS^^t^Sffi^x-/ 

[0 2] B2li, fiSM^X^cOiBt^^SWH-rSfc 
40 fticgfigyo-fcxco— xsic^Sx-rx^^-rtKISfB 

[03] B3tt, fK^x-fX^cOgjJg^ft^tjtta-rSfc 
16 IcSaity P-fe X<0— Xgtc* S -r-f X 9 *7a?wm 
Mo 

[04] 04a, m%TS*5&m&f5&*wm?2>Tc 

tb IcIfigT'D-lr Xct)— XStcfe 5 X ^ *^-Ti»EWtffi 

0o 

[0 5] I5(i, {M^wX^cOgjig^^SiW-rSfe 
16 tSBtyp -b X<D— Xiglcfe S r'w X * £^-r$Brffi 

JO 0o 
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[0 6] men- m&r.sf xi?*7fc?fflm®. 



en 8] 08i±, fficmsami^fis^x-TX^^-r^ 



[0 9] 0 914, ft&OHM^^fiS^XWX^^-rfSf 

»rai0o 

[01 0] 01 014, «3tfE8gB<D£f*8lg*»«0. 
[0 1 1 ] 0 1 1 14, tt*(|BS8AQlWS&;iVriftJ£ 
^D>yi'0 o 

[0 1 2] 0 1 214, IK^-y h&tffi&^T^ 
[013] 01 314, GMRHfea^-y F<D±gaS£:« 

^Wfc^-r^«0o 

[01 4] 01 414, &%ffi<D%S2'$mBMte%%W.%. 

T^-r&^:^«0c 

[01 5] 01 514, *SSW®Sb***BE-r*ft*<0» 



24 
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[01 6] 01 614, ^2Slia^li:^SfiSMx-i'X^ 
[017] 01 7 14, ^S^OttQSfen&ttlCff Sttft 
[01 8] 01 814, *5gMOfB©HSS^Sgt«SKS 
[01 9] 01 914, *^W©fifiO*«S^J®»c|gS«l^ 

1 a -g«, 2 a-GMtffiW> 3-b 

5?XhB, 4 a-«-F/^hm 5-THWK 6 - 
BS^KW (CuBfflB , 7v-«fNE#BtttH 
(CuM) , 8 •■«Mfc@#Bt, 1 1. M2, M3, M 
4, M5-WBSW (TbCoM) . 1 2-BMHtf 

$t (coPti) , 4i -m<t®$m. 4 2 -mitmfe 
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